Marketing, transporting, processing, and consuming dairy products contribute significantly to the livelihoods of many poor Kenya households. This study analyses the impact of recent research supporting policy changes to liberalize informal milk markets. The study found that behavioural changes in dairy sector participants arising from the research evidence-supported policy and regulatory changes led to an average 9% reduction in milk marketing margins, and a significant increase in the number of licensed small-scale milk vendors. A $10 million research and outreach effort over 8 years resulted in estimated total benefits that continue to be realized of at least 2.17 billion ($X) each year, largely captured by consumers, producers, and milk vendors. The net present value of this policy-oriented research investment was estimated to be US$ 230 million.
INTRODUCTION
In Kenya, informal milk markets account for approximately 86% of milk supplies to consumers (Omore et al., 2004) and its supply-chain-related actors include small-scale producers, mobile milk traders, milk bar (tea shop) operators and milk transporters (informal sector small-scale milk vendors, or SSMV's). This dominance of SSMVs in Kenya is also seen in neighbouring countries, such as Tanzania, Uganda and Rwanda, and in many other developing countries, including India, which is now the largest dairy producer in the world.
The demand for milk and milk products is on the rise in Kenya, where annual per capita milk consumption is now estimated at 145 litres, more than five times higher than milk consumption in other East African countries. Dairy products constitute the largest food expenditure item in Kenyan households (Argwings-Kodhek et al., 2005; Salasya et al., 2006) .
Although most milk in Kenya passes through informal market channels, previous government policies did not adequately address the concerns of the farmers, traders and consumers who make up these channels. The informal milk markets dominate because milk sold through informal markets reaches and satisfies the traditional tastes of poor consumers who pay a lower price for it and farmers receive higher prices than they do via the formal sector. The former colonial dairy policy, which essentially criminalized the activities of small-scale milk vendors (SSMVs), was largely designed to protect the interests of largescale settler dairy producers and professed to be based on concerns about food safety and quality. Prior to an important policy change in 2004, small-scale dairy producers and traders were often harassed as large, powerful dairy market players, linked to those in authority, sought to increase their relatively small market share. The activities of SSMVs were not recognized and they could not trade unless licensed, yet the existing regulations made no provisions for licensing or engaging them. The main regulatory body, the Kenya Dairy Board (KDB), perceived its mandate as one to stamp out small-scale marketing channels.
Regulations in effect only recognized a western industrial model of processing and packaging of milk, and small-scale milk producers were required to act only as suppliers.
Efforts to revise the old Kenya dairy policy were spearheaded by the Smallholder Dairy Project (SDP), a collaboratively implemented, integrated livestock research and development project whose broad objectives were twofold. The initial research phase focused on identifying best-bet technologies aimed at improving livestock farming practices and • To describe and better understand the policy, institutional and behavioural changes that have occurred in Kenya's dairy sector and to identify and learn lessons about how they occurred and what role the research and coordination component of SDP played.
• To measure the overall economic benefits of the policy change to consumers, producers and SSMVs.
• To present a counterfactual situation, depicting what might have happened if SDP had not been implemented and the dairy policy had not changed.
METHODS
The study assesses both the influence of the research on the policy change process and estimates the economic impact of the policy change. It describes the pathway from research to economic impacts on ultimate beneficiaries (see Figure 1 ). Lessons learned regarding influencing policy processes are described in detail in Leksmono et al. (2006) and summarized here.
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The approach analyzes what influenced changes in policy and behaviour, i.e. tracking back from the policy change to explore and document the influences of SDP in Kenya. The economic impact component models the impacts of the changes in policy on farm and retail prices, as well as on the economic welfare of farmers, SSMVs, consumers and input suppliers.
(a) Study area, data sources and sampling framework
Field interviews were conducted in the Nairobi area and Nakuru in August 2007 with a sample of 61 milk traders (30 from Nairobi and 31 from Nakuru) and five field regulators (three from Nairobi and two from Nakuru). In addition, we interviewed several policymakers The interviews focused on the policy change process as reported by policy officials and associated behavioural changes among field regulators and milk traders. Because this ex post impact assessment had limited time and funds available, the study was limited to Nairobi and Nakuru but included Kiambu and Thika towns on the outskirts of Nairobi. The study areas have always had KDB offices and operations. Aside from the police who were tasked under the Dairy Industry Act to act as field-level regulators, most recognized market locations where SSMVs operate have at least one field regulator from the Public Health Department and one from KDB. In addition, KDB is now spearheading training and licensing efforts in these areas, so that the impact of the new policy is more easily identified in these areas than elsewhere.
Nairobi is a high milk density area where the dairy sector is dominated by small-scale milk producers. The area has a large collection of different trader groups with some, particularly transporters and mobile traders, coming from as far as 100 km away. The Thika area supplies parts of Nairobi and Machakos and is dominated by milk bars and small-scale mobile traders. These traders supply a competitive, urban and relatively sophisticated market.
Milk is collected in the morning before 0600 hours and transported by public vehicles, arriving at the market by 0900 hours. Some of the traders act as middlemen, selling their milk to other traders who then transport their consignment to the market. Nakuru, on the other hand, is surrounded by large-scale farmers who deliver their milk directly to processors.
Small-scale milk traders are left to collect milk from as far as 40 km away from town. The area is dominated by small-scale mobile traders and milk bars. Small-scale mobile traders transport milk using bicycles.
Purposeful sampling of SSMVs was undertaken in order to collect information from as many traders as possible given constraints of time and funds. Similarly, the choice of interviewees was not statistically random. Using a checklist, SSMVs from Nairobi and Nakuru were individually engaged in interviews and informal discussions. No prior appointments were made with the traders; they were interviewed as they were encountered going about routine milk marketing operations.
UNDERSTANDING POLICY PROCESSES AND RESEARCH INFLUENCE
The Smallholder Dairy Project, funded by DFID, started in August 1997 as an integrated, collaborative research and development initiative whose purpose was to support the sustainable development of the smallholder dairy sub-sector in Kenya.
(a) Research and advocacy activities in SDP
From 1997-2000 SDP carried out a rapid appraisal of dairy production systems and an economic and structural analysis of dairying, while addressing policy and institutional issues. One of the major findings was that the informal milk sector was critical to the livelihoods of milk producers, traders and consumers. Structured household surveys were used in Kiambu District (close to Nairobi) and other districts in Kenya's Central Province.
SDP also assessed public health hazards in the informal milk marketing sector, characterized diary systems and technology uptake, and examined policies and laws banning milk sales by
SSMVs in urban areas of Kenya
The second phase of SDP (2000 SDP ( -2005 focused on policy-level outputs and more active engagement with policymakers. Following a 'snapshot review' in 2000 which reported favourably on SDP's progress but noted that uptake of technologies at farm level was difficult in the prevailing policy environment, it was recommended that SDP develop a strategy for the reform of dairy policy using evidence-based SDP research findings in order to increase impact. SDP drew up a strategy for influencing policy, focusing in particular on the findings concerning the informal milk market, its importance for livelihoods and ways in which perceived public health risks could be addressed. The Kenyan dairy policy at that time did not directly prohibit the uptake of any smallholder farm-level technologies. However, it made farm-level production increases and quality improvement less palatable options because the policy prohibited milk sales through the informal sector into urban areas. It was clear that the prevailing policy environment was actively discouraging the predominant section of the market, with major implications for producers, traders and consumers whose livelihoods Research aimed at influencing policy is challenging and research into what it takes to successfully influence policy is in its infancy. This ex ante economic analysis significantly benefited from two years of parallel research into better understanding the underlying processes of dairy policy change and the role played by the smallholder dairy project in influencing policy change that positively impacted many poor people (see Leksmono et al., 2006) . Kenyan dairy policy history and processes are captured in detail in Leksmono et al., (2006) . Here we focus on the most relevant changes and key lessons learned regarding how research influenced policy processes in this instance. Table 1 Act, the most pertinent one was Legal Notice 102, also known as the Dairy Industry (Sales by Producers) Regulations, 2004 . These regulations streamlined the licence application processes and, more importantly, clearly enumerated the types of licences that were now available in the dairy sector (e.g. primary producer, processor, mini dairy, cottage industry, milk bar and cooling plant), some of which were clearly focused on activities that were compatible with small-scale informal operations. KDB officials used the impetus provided by the issuance of these regulations to engage and institute training, certification and licensing requirements for SSMVs.
Since the policy change, KDB has worked to train and certify SSMVs while licensing their milk outlets and premises which meet requirements on handling, hygiene and quality control. In addition, KDB has trained and employed the services of business development service (BDS) providers to train and certify SSMVs whose businesses would then be licensed by KDB. While progress is being made on these fronts, the number of BDS providers is still small relative to the number of SSMVs waiting to be trained, certified and licensed. Also, KDB is working with NGOs like SITE Enterprise Promotion to encourage milk consumption on the premise that quality is being greatly improved by training and licensing. KDB has started branding milk outlets and premises to improve consumer confidence and promote recognition by regulatory authorities. Evidence, though yet anecdotal, suggests that milk sales are increasing in these branded outlets and premises. following specific instructions from KDB and Public Health Department officials. Previous activities were limited to policing and inspection, usually checking for licences that were never issued. Currently, their task is to ensure that licensed outlets and premises operated by SSMVs meet conditions on milk hygiene and testing requirements, sanitation of premises and health status of SSMVs. They also provide advice on how to meet these conditions. In addition, some regulators issue milk movement permits to mobile traders and assist the licensing process by enabling relevant paperwork required from SSMVs; these activities are accomplished through field visits, spot checks and training. The skills required to bring about these changes have mostly been obtained through formal training over the last few years.
(b) Behavioural change among SSMVs
To assess behavioural change among SSMVs, a survey was conducted of 61 milk traders along the purposefully selected Central and Western milk market chain areas. The areas of Nairobi (including Nairobi, Thika and Kiambu) and Nakuru were selected because they represent scheduled trading areas with KDB offices and would therefore be directly influenced by the regulations.
Survey results showed that all the interviewed milk traders owned their operations, although there were milk bar operations established by groups of SSMVs. Most (82%) of the businesses were started in 2004 or earlier, i.e. before the policy change, so most interviewed traders were familiar with the policy enforcement environment before and after the policy change.
Almost 50% of SSMVs interviewed were producer-traders, implying that their milk was sourced from their farms. The remainder were almost evenly divided among traders who were non-producers, transporter-traders and milk bar operators, with almost all their milk coming from other milk traders. Table 2 presents the distribution of SSMVs interviewed.
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Almost all respondents were familiar with the new regulations or requirements on milk handling and quality control, and they used these guidelines or regulations in the conduct of their businesses. The specific regulatory requirements mentioned include training and licensing, types of containers used and hygiene. Many SSMVs received information on milk handling and quality control from KDB and, to a lesser extent, from ILRI and other SSMVs, mostly between 2005 and 2007. This was the period when KDB actively encouraged SSMVs to obtain training and to familiarize themselves with issues related to milk handling and quality control.
The surveys were conducted in areas where KDB operates. In the survey, approximately 85% of respondents reported that they had been trained on milk handling and quality control methods. However, only half of them reported applying and receiving operating licences immediately following training, implying a lag between training and licensing. The hiatus is not unusual, given that training and certification of SSMVs by BDS and KDB usually precede licensing of premises and outlets for milk sales. In reality, all but two SSMVs who were interviewed had one form of licence or another for their operations.
The most common licences reported were milk bar licences (49%), milk movement permits (44%) and mini-dairy licences (15%), as presented in Table 3.   INSERT TABLE 3 On average, SSMVs reported that before they were trained and licensed, they were harassed by KDB and other regulators about four times a month; the average frequency of harassment was significantly higher in Nakuru (six times a month) than in Nairobi. Forty percent of respondents reported that they were last harassed by KDB or other regulators in 2005 or later. The most common form of harassment was by confiscation of milk, but nearly 10% of SSMVs reported bribing their way out of a potential arrest situation. Nearly all licensed SSMVs who had been in operation before the policy change reported a change in the behaviour of regulators toward them since licensing, noting that they were now allowed to operate as long as they complied significantly with all requirements. However, those whose premises and outlets were still not licensed were usually harassed by regulators, although to a lesser extent than before the policy change.
MEASURING THE ECONOMIC IMPACT OF THE NEW KENYAN DAIRY POLICY
The policy changes were expected to improve the welfare of producers, traders and consumers by reducing transaction costs and the retail milk price while increasing producer prices. Previously, small-scale operators venturing into the retail market were likely to incur high transaction costs resulting from milk loss due to adverse police action, quality loss due to milk becoming sour and direct confiscation of milk and containers. However, those SSMVs who paid political rent avoided adverse police action as well as losses due to confiscation of milk and milk containers. Both options ultimately translated into higher consumer prices.
(a) Policy impact on transaction costs: a model of equilibrium displacement
Transaction costs include information, negotiation and enforcement costs (Hobbs 1997) . Several studies have shown that market participation by resource-poor smallholders is hindered by high transaction costs (Staal et al. 1997; Holloway et al. 2000) . Implementation of the revised Kenya dairy policy reduced transaction costs and hence, marketing margins. Salasya et al. (2006) estimated the reduction in marketing margin at the SSMV level, using the transaction cost approach, at 38%, while this study measured transaction cost as the difference between farm price and retail price. The distribution of gains arising from reduced transaction costs was investigated. The economic model evaluated the collective impact of the new policy through its effect on prices, quantities and overall welfare.
Several studies have used equilibrium displacement models to evaluate the distribution of gains from policy change (e.g. Freebairn et al. 1982; Wohlgenant 1993; Lusk and Anderson 2004) . Consistent with these studies, we proposed a model to estimate distributional changes in farm and retail prices, and changes in welfare. To better explain our model of equilibrium displacement following Freebairn et al. (1982) , we extended Gardner's (1988) program effects model, to include the impact of a reduction in the cost of marketing goods and services in the Kenya dairy market (see Figure 2 ).
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The model assumes that the market is competitive, with linear demand and supply functions, and the supply of marketing goods and services is less than perfectly elastic, resulting in a normal supply curve for these goods and services. The model is appropriate because most of the milk produced in the informal sector is sold raw and it is unlikely that aggregate economy-wide pre-policy change milk losses were highly significant given the following: (1) there was high consumer demand for raw, unpasteurized milk, while processors who served the retail markets sold only processed milk; (2) SSMVs had the legal option of selling their milk to large licensed processors who pay less than consumers; (3) SSMVs could make political rent payments to avoid confiscation of milk and containers; (4) SSMVs could target retail markets in areas where there was little or no regulatory activity and (5) SSMVs could engage in limited production for retail market. Some of these options may also reduce losses in quality.
In Figure 2 , we illustrate the impact of change in the Kenya dairy policy on welfare gains by consumers, producers and SSMVs who provide marketing goods and services. We posit a two-market scenario, a 'retail' market with demand for milk D r and supply of marketing goods and services S n , and a 'farm-level' market with derived demand for milk D f and supply of milk S f . Note that derived demand D f is equivalent to D r -S n ∀ Quantity where
we assume that it is not constant but generally comprises a fixed portion and a portion that varies with quantity. In the pre-policy change environment, P r is the price of milk in the retail market, P n is the cost of supplying marketing goods and services in the retail market, P f is the farm price for milk and Q 0 is the initial milk quantity that clears the market.
To demonstrate the impact of the policy change, consider that the new policy of legalizing the activities of SSMVs after training and licensing leads to a reduction in transaction costs or market margin arising from significantly lower political rent payments and milk losses. Consequently, there is a reduction in the cost of supplying milk and milk products to the retail market. This results in a downward shift in the supply curve for marketing goods and services and, consequently, a new derived demand curve. The proportional shift in derived demand reflects a reduction in the market margin, M, by a cost, w, which is measured as the vertical difference between the D f and D f ' . The resulting increase in quantity of milk supplied to the market, from Q 0 to Q 1 , is also occasioned by an increase in the number of SSMVs now supplying the retail market. The markets also see decreases in retail milk price and the cost of supplying marketing goods and services, but also an increase in milk prices received by farmers. As a result, Figure 2 shows unequivocal increases in consumer surplus by the area P r mnr and producer surplus by the area P f bcd whereas surplus accruing to SSMVs who supply milk and milk products to the market increases by the area efkl while losing the smaller P n gfh. These indicate that there are cost reduction benefits accruing to the market chain actors. In the case of SSMVs, reductions in margins accruing result from political rent that is no longer paid to regulators, and milk and milk containers that are no longer confiscated. The formulae for estimating the welfare changes are provided by Freebairn et al. (1982) and Wohlgenant (1993) .
Based on these, we present an analytical model following Freebairn et al. (1982) , adjusted to reflect that cost reductions only occur for SSMVs activities, but not for producers and input suppliers. The competitive model of the post-policy change environment is presented as:
where Q is the quantity of milk at the farm level (which clears the market at equilibrium), P r is milk price in the retail market, P f is milk price at the farm level, M is the retail farm price margin and P i is the cost of non-farm input per unit farm output. In the model, cost reductions attributed to the new policy are represented as w to the SSMV. In all cases, the overall effect is an increase in milk quantity. From the model above, equation (1) is the retail demand schedule, equation (2) is the SSMV schedule or market margin equation, equation (3) is the price link equation representing the retail farm price margin, equation (4) is the farm supply schedule and equation (5) is the input supply schedule. As previously mentioned, the market margin is not constant. Rather, it includes a fixed component and a component that varies with quantity. Algebraic solutions to the system of equations above (see Freebairn et al. (1982) for an intuitive insight into the derivations) are provided to estimate changes in surpluses to consumers, marketers, farmers and input suppliers, respectively, as: Figure 2 represents a simplification; in reality, shifts in supply could also be convergent or divergent. The circumstances under which supply shifts can be divergent or convergent and methods for estimating the resulting benefits are well explained by Lindner and Jarrett (1978) . Table 4 .
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Prices paid and received were highest at milk bars both before and after the policy In Nairobi, the highest margins accrued to non-producer mobile traders both before and after the policy change, whereas in Nakuru the highest margins accrued to producer mobile traders. When averaged over SSMVs in Nairobi, there was a KES 0.80 per litre (roughly $X) decline in margin that may be attributed to the new policy's effect of reducing market margins. On the other hand, in Nakuru, the decline in margin attributed to the impact of the new policy was only KES 0.27 per litre ($X), indicating that the new policy appeared to have a less discernible effect on the prices of unprocessed milk in Nakuru. In Nairobi, gains in margins resulting from the new policy were highest among non-producer mobile traders, followed by milk bars and mobile transporters.
The study used tests of statistical significance to determine whether margins significantly declined following the implementation of the new policy. A t-test confirmed that for the combined data (i.e. Nairobi and Nakuru) comparing margins before and after policy change, there was no statistically significant difference (t = 1.16; p = 0.1256). However, when Mann Whitney tests were performed for the Nairobi dataset alone, the average margin of KES 6.13/litre before policy change was found to be statistically higher than the average post-policy change margin of KES 5.33/litre, albeit only at 10% probability level (Z = 1.36; p = 0.087). Tests for Nakuru revealed that post-policy change margins were not statistically different from pre-policy change margins. Consequently, the study estimated separate welfare measurements for Nairobi area alone, and for the Kenyan economy.
Information obtained from the above analysis of market margins in the Kenyan milk sector showed that policy-change effects on margin were more evident in Nairobi than elsewhere in the country. Policy-change institutions such as KDB and BDS providers are more visible, active and effective in Nairobi and its environs. Averaged over all locations and SSMVs, the study found a KES 0.54 per litre ($X) reduction in margin, equivalent to approximately 9% of the pre-policy change margin. Although the overall reduction in margin (averaged over locations and SSMVs) appears small, Figure 3 shows more than a fourfold increase in quantities purchased and sold in Nairobi in the period after the policy change and more than a threefold increase over all locations. Evidently, SSMVs make their profits from small margins but high volume, quick turnovers. While the decline in market margin may also have been affected over time by other factors such as fuel costs, the simplified framework applied here assumes that such cost changes are minimal and hence attributes all margin reductions to the policy change.
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The increase in quantities purchased and sold by SSMVs is not unusual, given that SSMV activities in scheduled urban areas like Nairobi were previously proscribed and therefore conducted under unfavourable conditions. Allowing licensed SSMVs to operate freely in an environment with high demand for raw milk (e.g. annual per capita milk consumption was 145 litres in 2005) leads to increased milk supply to the retail market. In addition, approximately 45% of the SSMVs interviewed were licensed milk bar owners and daily throughput at milk bars serving an urban retail market could be much higher than, say, mobile bicycle traders. Still, the increased figures mentioned do not necessarily reflect evidence of higher market share to SSMVs; rather they reflect the ability to now conduct marketing activities freely, aided by increasing demand. While annual statistics for milk intake into the formal sector are readily available, those for the informal sector are not, hence the use of recall information.
(c) Welfare changes attributed to policy change
We used the economic model outlined in Section 5.1 to estimate changes in surpluses that accrue to consumers, farmers, SSMVs and input suppliers, and then compared the aggregate of these changes to project costs in order to also estimate the profitability of a POR project: the SDP. In its optimal form, the model is expressed in terms of parameters of retail demand, farm supply and marketer schedules, together with cost changes resulting from policy change. In the absence of survey data typically used to estimate these schedules, we used values presented in Table 5 (and sources) to estimate the parameters for the economywide model. Table 6 presents the parameters used to calculate the Nairobi area welfare changes.
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The data sources included a combination of SDP statistics, survey data and grey literature. We used SDP data for raw milk production in Kenya, updated in 2005 (SDP 2005 ).
Farm and retail prices were obtained from the surveys. Following Salasya et al. (2006) , we used housing as a non-farm input and expressed the cost of housing obtained from that study (KES 1313 per month) per unit of raw milk produced per year. We also obtained own price elasticities of demand and supply from the same study. We found no comparable previous studies measuring elasticities of marketing services and marketing inputs, but Freebairn et al. (1982) mention evidence of highly elastic long-run supply curves, thus using a value of 2 or ∞ for illustrative purposes. To use these elasticity measures, the usual caveat of assuming homogeneous preferences among consumers, farmers, SSMVs and input suppliers applies.
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Estimates of cost reductions in the market margin due to the policy change include KES 0.54 per ($X) litre, or X% of the retail? price to the milk vendor. The Nairobi area model used the same information on elasticities of milk demand, farm-level milk supply and supply of marketing services as did the country-wide analysis. In the models under consideration, aggregate gains are known to be proportional to cost reductions but elasticities have minimal effects, except in terms of distributions. Simulation results are presented in Table 7 for the economy-wide scenario and for the Nairobi scenario.
INSERT TABLE 7 HERE Table 7 presents estimates of how much the dairy sector is contributing to the Kenyan economy, when the effect of the policy change is to reduce transaction costs at the SSMV level alone. Total benefits accruing to the sector are estimated at KES 2.17 billion per annum. More than 70% of the benefits accrue to producers and consumers, and less than 30%
to SSMVs and input suppliers. As earlier observed, SSMVs and input suppliers operate in a small margin environment, and this could account for their smaller share of total benefits.
Gains realized by SSMVs and input suppliers come from higher sales alone.
Nairobi area welfare gains account for approximately 18% of the economy-wide gains. With a potential consumer base of nearly 3.4 million (or 10% of Kenya's total population), Nairobi area welfare gains are sufficiently high to justify the efforts to date on training and licensing and suggest the level of potential benefits to further investment in these activities. However, when the total costs of training and licensing (country-wide costs) are accounted for, policy change in Nairobi area alone is not cost-effective.
The NPV of the stream of net benefits was calculated for the economy-wide model (Table 8) , while 5% and 15%, were used to account for inherent risks in some projects.
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The results of the analysis (Table 8) show that under the economy-wide scenario, the SDP research investment costs are easily recouped, as the NPV is greater than zero, even when the interest rate is 15%. When the cost of capital exceeds the internal rate of return (IRR), the investment becomes unprofitable. For the economy-wide scenario, the cost of capital would have to exceed 55% before the costs outweighed the benefits of the investment.
For the Nairobi area scenario, overall costs exceed benefits, implying that the investment in the policy research has a negative return if the benefits are assumed to only occur in Nairobi.
We also re-estimated welfare benefits of the dairy policy research using an estimate of a 38% margin reduction, derived from Salasya et al. (2006) . Based on our data, this amounts to KES 2.38 per litre. As previously explained, the model is highly sensitive to changes in cost reductions. With a decrease in the marketing margin for SSMVs of KES 2.38 per litre, annual total benefits increased to KES 9.64 billion, compared to benefits of KES 2.17 billion when margins were assumed to decline by KES 0.54 per litre. .
(d) Creating a counterfactual and attributing policy impact
The benefits from the change in policy in this case study began to be realized in the ninth year following the launch of SDP (Table 8 ). Policymakers and researchers were interviewed to ascertain their perceptions as to how long it would have taken for the policy change to occur, and how long it would have taken for SSMVs to be engaged by regulatory bodies, without the research and interventions of the Smallholder Dairy Project. These interviews revealed that the key drivers within the KDB policy change process were: (1) release of credible research information by the MoLFD/KARI/ILRI Smallholder Dairy Project; (2) restructuring of KDB operations funded by FAO that involved staff rationalization, recruitment of qualified staff and capacity building; (3) engagement in collaborative projects aimed at improving small-scale milk marketing, mainly focussing on testing a quality assurance approach involving training (based on standardized training requirements) and certification of small-scale milk traders; (4) development of the first strategic plan with clear goals and activities; (5) the creation of dairy regulatory forums with representatives of key stakeholders at all levels; (6) review of regulations within the current dairy policy framework; and (7) engagement in the process of harmonization of regional dairy policies, regulations, training and quality assurance standards.
SDP played a pivotal role in effecting policy change, accelerating a process and outcome that without the project may have come many years later. Of course, SDP research and policy advocacy were collaboratively carried out by several institutions, including ILRI, KARI and MoLFD. Attributing the benefits of policy change in a multi-institution effort is not a marginal exercise. First, the policy change is technically still in process, both with regards to final parliamentary passage of the main regulation and implementation of current training and licensing activities as envisioned in the policy. Consequently, the problem of attribution is compounded by an outcome that is yet unclear and not easily measurable quantitatively. The CGIAR Science Council commissioned a scoping study which articulated this problem (CGIAR Science Council 2006). Second, the policymaker MoLFD was one of the major institutions involved in the process, playing a key role in advocating for policy change, again making attribution difficult.
However, in order to quantify the probable economic impacts without SDP, information from key informants led to a study assumption that the Kenya policy review and legalization of SSMVs would have been delayed by 20 years, without SDP; impacts were reestimated, assuming a 10-year delay. A simplified additional assumption is that there are no additional investments or benefits until the year in which legalization would occur (i.e. 2015 or 2025). The differences in NPV, with and without SDP, are presented in Table 9 .
INSERT TABLE 9 HERE NPV continues to be positive even as legalization is postponed beyond 2004 when SDP influenced policy change (Table 9 ). In addition, the directly attributable impacts of SDP are also positive, as measured by the differences in outcomes with and without the project, suggesting that legalization resulting from SDP advocacy was beneficial.
CONCLUSIONS
The research and coordination efforts of SDP continue to contribute to the policy implementation phase, producing policy briefs, training manuals and sessions on milk handling and quality control. These research efforts have also contributed empirical evidence supporting the harmonization of dairy policy regulations across East Africa. Lessons learned in terms of ILRI's success in getting empirical evidence to inform dairy policy changes are highlighted in a study by Leksmono et al. (2006) on the role of research in pro-poor dairy policy shift in Kenya. They include: (1) good collaboration between the SDP institutions was a key contributor to the success of SDP in achieving policy change; (2) SDP research was rigorous and by the time the advocacy phase came along, SDP had obtained a set of highly technical and pertinent research results; (3) SDP was particularly effective in achieving policy change because it started as a research and development project and (4) farmers and SSMVs were empowered by SDP to speak out on issues affecting the sector, and this was a most compelling factor in changing opinions of decision makers at the May 2004 policy forum.
Currently, the Kenyan dairy sector is liberalized and moving ahead with plans to train and license SSMVs to become fully engaged in the formal sector. The revision of the Kenyan dairy policy to reflect engagement with SSMVs in the formal sector is still in parliamentary process. However, significant progress has been made and Kenya now leads a noteworthy regional effort to harmonize dairy policies and liberalize trade in dairy products among countries in East Africa. In neighbouring countries like Tanzania and Uganda where there have been no SDP-like activity, policy change has been carried out at a slower rate than in Kenya, hence the process of policy harmonization in the region is helping to speed it up.
We found that the smallholder dairy project efforts produced a significant volume of evidence used to influence the policy change process at various stages by different decisionmakers and organizations. Although the Kenyan dairy policy document and bill have been in parliamentary process for more than a decade, written ministerial subsidiary regulation and KDB reorganization provide ample regulatory authority for engaging SSMVs, and this significant shift in dairy regulation was traced back to September 2004. The study found significant evidence of behavioural change among regulators and SSMVs that has led to positive economic benefits across Kenya.
The impact of the new policy on market margins shows a significant lowering of margins in Nairobi, by KES 0.80 per litre. In the post policy change environment, increased market quantities were observed in both locations, with approximately fourfold increases in Nairobi. Small-scale dairy operators have profited from quick, relatively high volume turnovers, and as a result, welfare benefits accruing to SSMVs increased; these benefits were also captured by consumers and producers. A cost-benefit analysis revealed that the policy change was highly profitable. In addition, the very high IRR value suggests that positive net benefits will continue to be gained by many actors in the dairy sector for years to come.
However, the Kenyan government will need to devise a fairer way of distributing the cost of cess among consumers, producers, and SSMVs, rather than leveling a significant portion of this tax on the small-scale market vendors. Assisted by consultant Prof. Mutungi, the task force held another national stakeholder workshop on the draft Dairy Industry Bill (1996) -or revised CAP 336 -in Naivasha in June to provide stakeholders with an opportunity to comment on and make suggestions to improve the draft Bill. A sub-committee of the task force was formed to review and revise the national dairy policy. MALDM referred the draft Bill to the Attorney General after making the amendments arising from the June stakeholder workshop. Due to critical changes in the ministry, the dairy reform process was delayed.
1997 With financial assistance from DANIDA and consulting help from Prof. Mbogoh, the sub-committee of the Dairy Industry Act review task force was reconstituted to include the Ministry of Livestock, KDB, KCC, Planning Division and commercial farmers and charged with continuous review of policy. The sub-committee also reviewed the Act. Drafts of policy document were circulated to stakeholders for comment and after incorporating stakeholders' comments, a new draft policy document was presented to a stakeholder workshop held at Karen KCB Institute in November and attended by SDP Project Manager, KDB, MALDM, ILRI, KARI, university academics and non-governmental organizations (NGOs).
1998 The task force sub-committee revised the draft policy document to incorporate inputs from the November 1997 workshop and circulated the revised draft for comments in February. The consultant finalised the document after receiving and incorporating comments. The committee presented the final draft of the policy to the Permanent Secretary in March and thereafter it was presented to the Ministry Policy Committee.
1999 The ministry accepted the draft policy document in March; copies widely circulated to stakeholders.
2000 With reconstitution of the committee, the ministry began work on the policy in March; new instructions were for the committee to harmonize the Bill and the policy document but changes in the ministry delayed the process. Harmonization of the two documents was completed in May and the harmonized document presented to the ministry, the Parliamentary Committee on Agriculture, Lands and Natural Resources and the KDB Board of Directors in August/September. The Parliamentary Committee requested that stakeholders be given another chance to contribute to the documents, citing delay in harmonization and editing of documents. Source: Adapted from discussion with HG Muriuki; Leksmono et al. (2006) 864.00 864.00 * *Note that these are countrywide costs and are only being applied to the Nairobi scenario in totality for the sake of expediency. Costs and benefits in million KES 
